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^ DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1, 2, 17, 18, 21-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mazzino (US 20040151110) in view of the applicants admitted prior 
art. 

Claim 1. 17 Mazzino discloses an inverse fast Fourier transform circuit having a length 
of N coefficients (see fig 3, coefficients 1-N), the inverse fast Fourier transform circuit 
adapted to receive input data of length N coefficients and generate output data of length 
N coefficients (see input and output of IFFT in fig 3) that are circularly shifted by m 
coefficients (para 0037, circular shifting by tau samples and para 0033 shifting 
coefficients; circular shifting). 

Mazzino does not specifically a cyclical prefix insertion circuit adapted to insert a 
cyclical prefix of length m, the cyclical prefix insertion circuit having; 

1 . a first switch connected to the inverse fast Fourier transform circuit. 

2. a buffer having an input connected to the first switch and an output, the 
buffer having a length m. 
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3. a second coupled to the first switch and to the buffer, wherein the first and 
second switches selectively couple the output of the buffer and the inverse fast Fourier 
transform circuit to an output of the second switch. 

The applicants admitted prior art discloses a cyclical prefix insertion circuit 
adapted to insert a cyclical prefix of length m (page 7, para 0037 and see fig 3, Gl 
represents guard interval and para 0036 discloses a length of 16) the cyclical 
prefix insertion circuit having; 

1 . a first switch (fig 3, 1 26), connected to the inverse fast Fourier transform 
circuit (fig 3, IFFT output). 

2. a buffer (fig 3, 128), having an input connected to the first switch (fig 3, 
126) and an output, the buffer having a length m (para 0036 discloses length of 16). 

3. a second switch (fig 3, 130), coupled to the first switch and to the buffer, 
wherein the first and second switches selectively couple the output of the buffer and the 
inverse fast Fourier transform circuit to an output of the second switch (see fig 3 for 
details). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to combine the switches as disclosed by fig 3 of the admitted prior art within 
the circuit provided in fig 4, 20 of Mazzino. The motivation for this combination is to 
selectively route the output of the IFFT. 

Claim 2. 18. 23 Mazzino discloses wherein N coefficients are modified by a 
multiplier coupled to the IFFT circuit, the multiplier adapted to receive the input data and 
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provide the product of the input data and e-(j2*pi*k*m/N) to the IFFT circuit (fig 4, 22 
and e(jKi*tau)). 

Claim 21 Mazzino discloses wherein the cyclical prefix comprises a guard interval 
for an ofdm system (see title and para 0003, ADSL and DMT modulation). 
Claim 22 Mazzino discloses (a) performing a circularly rotated IFFT on frequency 
domain information to generate time domain information, wherein the amount of the 
circular shift is the same as the length of the cyclical prefix (para 0031, circular 
shifting samples of a symbol so that the last samples forming the symbol before 
shifting form the prefix). 

(b) storing the time domain for a number of clock cycles equal to the cyclical 
prefix in a buffer (para 0037, samples stored in memory in fig 3, 24) while 
simultaneously outputting the time domain information (para 0038, provides first 
sample; store the samples generated by IFFT). 

(d) outputting the time domain information stored in the buffer for a number of 
clock cycles equal to the length of the cyclical prefix (para 0040, where memory is 
controlled in the read mode at a time). 

Mazzino does not specifically disclose (c) outputting the time domain 
information for a number of clock cycles equal to a length of the IFFT minus the length 
of the cyclical prefix. 

The applicants admitted prior art discloses (c) outputting the time domain 
information for a number of clock cycles equal to a length of the IFFT minus the length 
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of the cyclical prefix (para 0037, the samples 0 to 63 will then be read out of the 
buffer). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the invention of Mazzino to output the time domain information for a 
number of clock cycles equal to a length of the IFFT minus the length of the cyclical 
prefix. The motivation for this modification is for continuous output. 

2. Claims 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mazzino (US 20040151 1 10) in view of the applicants admitted prior art, in further view 
of Walton et al. (US 20040081 1 31 ), hereinafter referred to as Walton. 
Claim 3 The combined teachings of Mazzino and the applicants admitted prior art 
does not specifically disclose wherein the length of N coefficients is a power of 2 and 
wherein the IFFT circuit implements an algorithm selected from the group consisting of 
Radix-2 and Radix 2 A 2 algorithms. 

Walton discloses wherein the length of N coefficients is a power of 2 and wherein 
the IFFT circuit implements an algorithm selected from the group consisting of Radix-2 
and Radix 2 A 2 algorithms (para 0044 and para 0042 where Nmax= 2 A S). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the IFFT unit as disclosed by the combined teachings of Mazzino 
and the applicants admitted prior art to employ a decimation in time or decimation in 
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frequency IFFT algorithm (para 0044). The motivation for this modification is to allow 

IFFT of different sizes to be performed using a single IFFT unit. 

Claim 10. 11 Mazzino does not specifically disclose wherein the length of N coefficients 

of the IFFT is equal to 64 and the cyclical prefix has a length m equal to 16 (para 0037), 

and the modification is applied to control for the first rotator circuit of the IFFT circuit to 

circularly shift the output data by 16 coefficients (para 0037, the 16 last samples are 

buffered and output first, hence are circularly shifted). 

It would have been obvious to one of the ordinary skill in the art at the time of the 

invention to combine the switches as disclosed by fig 3 of the admitted prior art within 

the circuit provided in fig 4, 20 of Mazzino. The motivation for this combination is to 

selectively route the output of the IFFT. 

3. Claims 4,5,6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Mazzino (US 200401 51 1 1 0) in view of the applicants admitted prior art, in further view 
of Walton et al. (US 20040081 131 ), hereinafter referred to as Walton in further view of 
Yeh (US 2004/0059766). 

Claim 4. 5. 6 The combined teachings of Mazzino and the applicants admitted prior art 
does not specifically disclose wherein the IFFT circuit further comprises a plurality of 
butterfly circuits, multiplier circuits with memory and rotator circuits, all coupled to a 
control circuit and wherein the N coefficients are modifies by modifying the control for 
the first rotator circuit and memory contents of the first multiplier circuit with memory. 
The combined teachings also do not disclose each butterfly circuit being configured to 
perform an addition and subtraction operation (claim 6). 
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Walton discloses a plurality of butterfly circuits. 

The combined teachings of Mazzino, the applicants admitted prior art and Walton 
do not specifically disclose multiplier circuits with memory and rotator circuits, all 
coupled to a control circuit and wherein the N coefficients are modifies by modifying the 
control for the first rotator circuit and memory contents of the first multiplier circuit with 
memory. The combined teachings also do not disclose each butterfly circuit being 
configured to perform an addition and subtraction operation (claim 6). 

Yeh discloses multiplier circuits (fig 3, 38) with memory and rotator circuits (para 
0058), all coupled to a control circuit (fig 3, 36) and wherein the N coefficients are 
modified by modifying (see para 0057, for W'n where the variable n is modifiable) 
the control for the first rotator circuit and memory contents of the first multiplier circuit 
with memory (para 0059, wherein Yeh discloses the control unit providing an 
appropriate coefficient to the multiplier. Furthermore, some form of memory is 
inherently necessary to store the given coefficients). 

Pertaining to claim 6, Yeh discloses each butterfly circuit being configured to 
perform an addition and subtraction operation (para 0056). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the combined teachings of Mazzino, the applicants admitted prior art 
and Walton to employ the IFFT circuitry as disclosed by Yeh. The motivation for this 
modification is to perform an alternative means of IFFT processing. 
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4. Claims 19, 20, 24, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mazzino (US 20040151 1 10) in view of the applicants admitted prior art in further 
view of Yeh (US 2004/0059766). 

Claim 19. 24 The combined teachings of Mazzino and the applicants admitted prior art 
does not specifically disclose wherein the means for performing a circularly rotated IFFT 
further comprises a means for modifying (see para 0057, for W'n where the variable n 
is modifiable) the control for the first rotator circuit and memory contents of the first 
multiplier circuit (fig 3, 38) with memory (para 0059, wherein Yeh discloses the 
control unit providing an appropriate coefficient to the multiplier. Furthermore, 
some form of memory is inherently necessary to store the given coefficients). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the combined teachings of Mazzino, the applicants admitted prior art 
and Walton to employ the IFFT circuitry as disclosed by Yeh. The motivation for this 
modification is to perform an alternative means of IFFT processing. 
Claim 20. 25 The combined teachings of Mazzino and the applicants admitted prior art 
does not specifically disclose wherein the means for performing a circularly rotated IFFT 
further comprises a means for modifying (see para 0057, for W'n where the variable n 
is modifiable) the order of the contents of the memory and modifying the control circuit 
to modify the control (para 0059, wherein Yeh discloses the control unit providing 
an appropriate coefficient to the multiplier. Furthermore, some form of memory is 
inherently necessary to store the given coefficients) of the rotator circuits (para 
0058) and butterfly circuits (fig 3, 31-33). 
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It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the combined teachings of Mazzino, the applicants admitted prior art 
and Walton to employ the IFFT circuitry as disclosed by Yeh. The motivation for this 
modification is to perform an alternative means of IFFT processing. 



5. Claims 26-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yeh (US 2004/0059766) in view of Mazzino (US 20040151 110) 
Claim 26. 30 Yeh discloses a transform circuit wherein the length of N coefficients is a 
power of 2 (para 0052, N=2 A n) and wherein the IFFT circuit implements an algorithm 
selected from the group consisting of Radix-2 and Radix 2 A 2 algorithms (para 0032, 
where Radix 2 is used as the base for the algorithm being used). 

Mazzino discloses the transform circuit further having a plurality of butterfly 
circuits (fig 3, 31-33), multiplier circuits (fig 3, 38) with memory and rotator circuits 
(para 0058), all coupled to a control circuit (fig 3, 36), wherein an output of the 
transform circuit is modifying the control to a first stage rotator circuit and modifying the 
memory contents of the multiplier circuit, where m is less than IM (para 0071). 

Yeh does not specifically disclose circularly shifting by m coefficients. 

Mazzino discloses circularly shifting by m coefficients (para 0031, where the 
circular shifting occurs on designated prefix samples). 
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It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the teachings of Yeh to employ circuitry for inserting a prefix, where 
circular rotation is necessary. The motivation for this is to insert a guard interval. 
Claim 27. 28. 29. 31. 32. 33 Yeh discloses wherein the transform circuit is 

configurable as an inverse fast Fourier transform circuit and as a FFT circuit (para 
0010), wherein each configuration maintains the same circular shift of m coefficients 
(para 0030, change of mathematical coefficients...) 

6. Claims 1 3-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yeh (US 2004/0059766) in view of Mazzino (US 200401 51 1 1 0) in further view of the 
applicants admitted prior art 

Claim 13. 14. 15 Yeh discloses a transform circuit wherein the length of N 
coefficients is a power of 2 (para 0052, N=2 A n) and wherein the IFFT circuit 
implements an algorithm selected from the group consisting of Radix-2 and Radix 2 A 2 
algorithms (para 0032, where Radix 2 is used as the base for the algorithm being 
used). 

Yeh discloses the transform circuit further having a plurality of butterfly circuits 
(fig 3, 31-33), multiplier circuits (fig 3, 38) with memory and rotator circuits (para 0058), 
all coupled to a control circuit (fig 3, 36), wherein an output of the transform circuit is 
modifying the control to a first stage rotator circuit and modifying the memory contents 
of the multiplier circuit, where m is less than N (para 0071). 

Yeh does not specifically disclose circularly shifting by m coefficients. 
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Mazzino discloses circularly shifting by m coefficients (para 0031, where the 
circular shifting occurs on designated prefix samples). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the teachings of Yeh to employ circuitry for inserting a prefix, where 
circular rotation is necessary. The motivation for this is to insert a guard interval. 

The combined teachings of Yeh and Mazzino do not specifically a cyclical prefix 
insertion circuit adapted to insert a cyclical prefix of length m, the cyclical prefix insertion 
circuit having; 

1 . a first switch connected to the inverse fast Fourier transform circuit. 

2. a buffer having an input connected to the first switch and an output, the 
buffer having a length m. 

3. a second coupled to the first switch and to the buffer, wherein the first and 
second switches selectively couple the output of the buffer and the inverse fast Fourier 
transform circuit to an output of the second switch. 

The applicants admitted prior art discloses a cyclical prefix insertion circuit 
adapted to insert a cyclical prefix of length m (page 7, para 0037 and see fig 3, Gl 
represents guard interval and para 0036 discloses a length of 16), the cyclical 
prefix insertion circuit having; 

1 . a first switch (fig 3, 126), connected to the inverse fast Fourier transform 
circuit (fig 3, IFFT output). 

2. a buffer (fig 3, 128), having an input connected to the first switch (fig 3, 
126) and an output, the buffer having a length m (para 0036 discloses length of 16), 
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3. a second switch (fig 3, 130), coupled to the first switch and to the buffer, 
wherein the first and second switches selectively couple the output of the buffer and the 
inverse fast Fourier transform circuit to an output of the second switch (see fig 3 for 
details). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to combine the switches as disclosed by fig 3 of the admitted prior art within 
the circuit provided in fig 4, 20 of Mazzino. The motivation for this combination is to 
selectively route the output of the IFFT. 

Claim 16 The combined teachings of Yeh and Mazzino do not specifically disclose 
wherein the length of N coefficients of the IFFT is equal to 64 and the cyclical prefix has 
a length m equal to 16 (para 0037), and the modification is applied to control for the first 
rotator circuit of the IFFT circuit to circularly shift the output data by 16 coefficients (para 
0037, the 16 last samples are buffered and output first, hence are circularly 
shifted). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to combine the switches as disclosed by fig 3 of the admitted prior art within 
the circuit provided in fig 4, 20 of Mazzino. The motivation for this combination is to 
selectively route the output of the IFFT. 

Allowable Subject Matter 
7. Claims 7-9 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher P. Grey whose telephone number is 
(571)272-3160. The examiner can normally be reached on 10AM-7:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Doris To can be reached on (571 )272-7629. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Christopher Grey 

Examiner ( \ 



Art Unit 2616 





